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Supplementary Figure S1. Frequency distribution of SDH staining in type I normal and COX- 

fibres. 

Frequency distribution of results obtained in the quantification of SDH staining in type I normal (A) 

and COX- (B) fibres. The distribution of COX- fibres is within the range of normal fibres, but there is a 

predominance of higher values, with a median of 119.5% while the median of normal fibres is 97.7%.   

 

	
	 	



	

	
	
Supplementary Figure S2. Histochemical stainings in muscle sections from a patient with a 

Complex I defect. 

Serial sections from a muscle biopsy of a patient with a Complex I defect are shown. SDH and COX 

histochemical stainings show a normal pattern with no mitochondrial proliferation and no COX 

deficiency. ATPase (pH 9.4) demonstrate the distribution of type I (light) and II (dark) fibres. NADPH 

diaphorase histochemistry also show a normal pattern with staining in the sarcolemma and lighter 

staining in the sarcoplasm of type II fibres. 
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Figura 18-Atividade da NOS nas fibras musculares com e sem proliferação mitocondrial do 
paciente 26. As fibras com proliferação mitocondrial apresentaram atividade da NOS no sarcolema 
(A) e no sarcoplasma (B) maiores do que as fibras sem proliferação. Teste de Mann-Whitney, 
**p<0,001 e ***p<0,0001. Gráfico = Box Plot com mediana, mínimo, máximo e percentis de 25 e 
75%.  
 

O outro paciente 25 apresentou biópsia muscular com atividades normais de SDH, 

COX e NOS (Figura 19), apesar de apresentar uma mutação (G14459A) em MT-ND6 

(NADH desidrogenase 6 codificada pelo mtDNA). Esta mutação estava presente de forma 

homoplásmica no músculo, o que significa 100% do mtDNA deste tecido mutado, 

resultando em um provável  defeito no complexo I (KIRBY et al., 2003) cuja atividade não 

é detectada pelos métodos histoquímicos. Este resultado sugere que a atividade da NOS 

não é afetada por um defeito neste complexo.  

 
Figura 19- Colorações histoquímicas de criosecções seriadas de músculo do paciente 25 com 
mutação em gene mitocondrial (ND6). Não é possível a identificação de fibras alteradas pelos 
métodos histoquímicos utilizados neste estudo. 
  

A análise dos pacientes 25 e 26, que possuem padrões histológicos diversos do 

grupo anteriormente analisado, confirma a correlação entre proliferação mitocondrial e 

aumento da atividade da NOS, no sarcoplasma (quando há atividade da COX) e no 

sarcolema (paciente 26), além disso, mostra que as deficiências dos complexos I (paciente 

25) e II (paciente 26) não afetam a atividade desta enzima. 



 

 

Supplementary Figure S3. Expression of NOS isoforms in skeletal muscle. 

Immunohistochemistry of normal skeletal muscle shows that nNOS is expressed in the sarcolemmal 

membrane (A), while eNOS is detected in the sarcoplasm (B) and muscle vessel (inset). Incubation 

with an antibody against the inducible isoform (iNOS) shows that iNOS is not expressed in muscle 

with mitochondrial abnormalities (C). Intense reactivity to the iNOS antibody is demonstrated in 

muscle sample with inflammatory features (D), showing that this antibody is able to detect iNOS 

expression in muscle. Haematoxylin and eosin staining (E) shows inflammatory features found in this 

sample, such as macrophagy, inflammatory infiltrate, necrosis, atrophic fibres with fibrosis. 

Bar=50µm.  
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Supplementary Figure S4. Linearity of histochemical stainings. 

Histochemical reactions were performed with 10µm muscle sections in 15, 30, 45, 60, 75 and 90 min. 

Measurements of sarcoplasmic (A, B) and sarcolemmal (C, D) NADPHd, SDH (E, F), COX (G, H) 

stainings were obtained in type I and II muscle fibres and plotted against time. We show that results 

obtained with a 60 min incubation time, as we used in the experiments, were within the linear phase of 

all histochemical reactions (A-H). Dots are means with standard errors. N=10 fibres for each time 

point. 

 

 

  



 

 

 

Supplementary Figure S5. Detection of apoptotic nuclei in skeletal muscle.  

The TUNEL assay shows brown apoptotic nuclei (red open circle) and green stained normal nuclei 

(black open circle) in skeletal muscle fibres. Scale bar= 20µm.  

	


